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Banach Bargach $C$ Banach $E$
$C$ $C$ $T$ $x,y\in E$ $||Tx-Ty||\leqq||x-y||$ (nonexpansive)
$T$ $F(T)=\{x\in C:Tx=x\}$ $F(T)$ $C$
$x_{0}$ $F(T)$ Zo $\{u_{l}\}$
$T$ $C$ $E$
$x_{0}\in E$ $u_{1}\in C$
$C$
BanaCh
$E$ Banch $E^{*}$ $x^{s}\in E^{*}$ $x\in E$ $\langle x,$ $x^{*}\rangle$ $E$
$\{u_{ll}\}$ $u$ $u_{l1}arrow u$ , $u_{l}arrow wu$ $E^{*}$ $\{u_{n}\}$ $u$ $*$
$u_{ll}arrow uw^{r}$ $E=E^{**}$ $E$ $E$ $x,y(x\neq y)$ $||x||=1,$ $||y||=1$
$||x+y||<2$ $E$ $E$
$\iota$ }, $\{y_{ll}\}$ $||x_{n}||=1,$ $||y_{r\iota}||=$
$1,$ $||x_{t}+y_{l}||arrow 2$ $||x_{l1}-y_{\iota}||arrow 0$ $E$
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$E$ $x$ $E^{*}$
$J(x)=\{x^{*}\in E^{*}:\langle x, x^{*}\rangle=||x||^{2}=||x^{*}||^{2}\}$
$J$ $E$ $J(O)=\{0\},$ $x\in E$ $J(x)$ , $\alpha\in R$
$J(\alpha x)=\alpha J(x)$ $J$ Banach
$J$
$S(E)=\{x\in E:||x||=1\}$ $S(E)$ $x,y$ $tarrow 0$ $(||x+ty||/t)$
$E$ G\^ateaux , $E$ $y\in S(E)$
$(||x+ly||/t)$ $x\in S(E)$ $E$ G\^ateaux $A$ }
$x\in S(E)$ $(||x+ty||/t)$ $y\in S(E)$ $E$
$F$ Fr\’echet




$x,y\in E(x\neq y)$ $\langle xarrow y,$ $J(x)-J(y)\rangle>0$ $E$ $x,y\in E$ $||x+y||^{2}\leqq||x||^{2}+2\langle y,$ $J(x+y)\rangle$
$E$ $G$ eaux $J$ $E$ $norm-to-weak$.
$E$ Fr\’echet $J$ norm-to-norm
$E^{*}$ Fr\’echet $E$ Kdec-Klee proper
Kdec-Klee properry $E$ $\{u_{n}\}$ $u_{n}arrow wu$ $||u_{n}||arrow||u||$ $u_{n}arrow u$
$E$ Bauch $E^{*}$ $E$ 3
Banach





$H$ Hilbert $C$ $H$ $x\in H$ $||x-z||=$
$\min\{||x-y|| :y\in C\}$ $z\in C$ $x$ $Z$ $P_{C}$ $H$ $C$
Hilbert $I$
$P_{C}$ 2
$x\in H$ $y\in C$
$\langle x-P_{C}x,$ $(P_{C}x-y)\rangle=\langle P_{C}x-y,$ $J(x-P_{C}x)\rangle=\langle x-P_{C}x,$ $P_{C}x-y\rangle\geqq 0$ ,
$||x-P_{C}x||^{2}+||P_{C}x-y||^{2}\leqq||x-y||^{2}$.
$C$ Bamwh $E$ $x\in E$ $||x-z||= \min\{||x-y||$ :
$y\in C\}$ $z\in C$ $x$ $z$ $P_{C}$
$E$ $C$
$P_{C}$ $\langle P_{C}x-y,$ $J(x-P_{C}x)\rangle\geqq 0$
$\langle x-P_{C}x,$ $J(Pcx-y)\rangle\geqq 0$ $||x-P_{C}x||^{2}+||P_{C}x-y||^{2}\leqq||x-y||^{2}$
$E$ $E$ $x$ $C$
$z=Q_{C}x$ $E$ $C$ $Q_{C}$ $\langle$x-Qcx, $J(Q_{C}x-y)\rangle\geqq 0$
suny nonexpansive Hilbert $J=I$ $J$
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Banach $J$ Hilbert 1
2
Hilbert generalized metric projection





$\in$ (0, 1) $\{\alpha_{ll}\}$
(1) $\lim_{ltarrow\infty}\alpha_{n}=0$, (2) $\Sigma_{l=1}^{\infty}\alpha_{l}=\infty$ (3) $\Sigma_{\iota=1}^{\infty}|\alpha_{\iota+1},-\alpha_{\iota}|=\infty$ (4) $\Sigma_{l=1}^{\infty}\alpha_{l}(1-\alpha_{\iota})=\infty$
$\{\alpha_{\iota}\}$ (1) $B$ (1)(2) $RS$ (1)(2)(3) $W$ (4)
$R$ $W$ $\Rightarrow RS$ $\Rightarrow B$ $R$ $\Rightarrow(2)$
$B$ : $\{\alpha_{l}\}$ $B$ $y\in C$ $T_{1l}y=\alpha_{l}x_{0}+(1-\alpha_{l})Ty$ $T_{ll}$
$C$ Banach $C$ 1 $T_{l}u_{n}=u_{ll}$
$C$ $\{u_{t}\}$ $B$ $\{\alpha_{f\iota}\}$ $B$ $B$
$B$ Browder[13]
$H$ : $\{\alpha_{ll}\}$ $W$ $u_{1}\in C$ $u_{\iota+1}=\alpha_{l}x_{0}+(1-\alpha_{l})Tu_{1}$ $C$
$\{u_{ll}\}$ $W$ $\{\alpha_{\iota}\}$ $H$ $RS$ $H$
$H$ $H$ Halpern[17] $F(T)\neq\phi$ $narrow 0$
$||u_{n+1}-Tu_{ll}||arrow 0$ $H$ $||u_{\iota}-Tu_{l}||arrow 0$ $||u_{\iota+1}-u_{l1}||arrow 0$
$M$ : $\{\alpha_{t}\}$ $R$ $u\downarrow=x_{0}\in C$ $u_{l1+1}=\alpha_{n}Tu_{ll}+(1-\alpha_{l1})u_{ll}$ $C$
$\{u_{l1}\}$ $R$ $\{\alpha_{\iota}\}$ $M$ $M$ Mann [18] $y\in C$
$S_{l}y=\alpha_{l1}Ty+(1arrow\alpha_{lt})y$ $S_{l1}$ $F(S_{n})=F(T)$ $u_{n+1}=(1-\alpha_{\iota})Tu_{n}+\alpha_{\iota}u_{l}$
$S$ 3 $\{\alpha_{\iota}\}$ $RS$ , $\lambda\in$ (0, 1) $u_{1}\in C$ $u_{n+1}=\alpha_{l}x0+(1-\alpha_{ll})(\lambda Tu_{l}+(1-$
$\lambda)u_{l})$ $C$ $\{u_{lt}\}$ $RS$ $\{\alpha_{t1}\}$ $\lambda$ $S$ $S$
$M$ $S_{\lambda}y=\lambda Ty+(1-\lambda)y$ $u_{\iota+1}=\alpha_{\iota}x_{0}+(1-\alpha_{n})S_{\lambda}u_{ll}$ $RS$
$\lambda$ $S$ $RS$ $H$ $F(S_{\lambda})=F(T)$
Banach $E$ $C$
$E$ Banach $T$ $E$ $C$
$F(T)$ Browder
Banach limit
Theorem 2.1 (Browder [14]) $E$ Banach $T$ $E$ $C$ $C$
$C$ $\{u_{\iota}\}$ $u\in C$ $\lim_{ll}||u_{l}-Tu_{l1}||=0$ $u\in F(T)$
Theorem21 Hilbert Hilbert $u$ $arrow wu,$ $w\neq u$ $\varliminf_{n}||u_{n}-u||<$




$\sup$ Bauch $l^{\infty}$ $\mu\in(l^{\infty})^{*},$ $x=$
$(x_{1},x_{2},\cdots)\in l^{\infty}$ $\mu(x)$ $\mu_{n}(x_{n})$
$\mu\in(l^{\infty})^{r}$ $||\mu||=\mu_{\iota}(1)=$
$1$
$x=(x_{1},x_{2}, \cdots)\in l^{\infty}$ $\mu_{n}(x_{l},)=\mu_{n}(x_{n+1})$ $\mu$ Banach limit $\mu_{n}(x,,)=$
$\mu,,(x_{\mathfrak{l}t+i})$ $x$
$x’=(x_{2},x_{3},\cdots)$ $\mu(x)=\mu(x’)$






Lemma 3.1 $M\geqq 0$ $\{a_{1}\}$ $a_{n}\geqq 0$ $\{\alpha_{lt}\}$ $\alpha_{n}\in(0,1)$ $\sum_{n--1}^{\infty}\alpha_{n}=\infty$
$n$ $a_{ll+1}\leqq(1-\alpha_{ll})a_{ll}+\alpha_{l}b_{l}+c_{l}$
$\{b_{l}\}$ $\varlimsup_{\iota}b_{n}\leqq M$
$\{c_{l1}\}$ $c_{n}\geqq 0$ $\sum_{i=1}^{\infty}c_{i}<\infty$
$\varlimsup_{n}a_{1l}\leqq M$







$a_{m} \leqq M+\Pi_{k=ll}^{m-1_{1}}(1-\alpha k)a_{ll_{1}}+\sum_{k=il1}^{m-1}ck$
$\sum_{k=1}^{\infty}\alpha_{k}=\infty$ $n_{2}>n_{1}$ $n>n_{2}$ $\Pi_{k=l\downarrow 1}^{\prime larrow 1}(1-\alpha_{k})<\epsilon/3a_{1}$ $n_{2}$
$n>n_{2}$
$a_{n} \leqq M+\Pi_{k=n_{1}}^{ll-1}(1-\alpha_{k})a_{\uparrow’ 1}+\sum_{k=\prime l_{1}}^{\prime\iota-1}ck\leqq(M+\epsilon/3)+\epsilon/3+\epsilon/3=M+\epsilon$ . $\cdot$ . $\varlimsup_{n}a_{n}\leqq M$




Hilbert $B$ Browder hybrid
Lemma 3.2: $D$ Bamch $E$ , $x_{0}\in E$ $P$ : $Earrow D$
$=Px_{0}$ $E$ $\{u_{n}\}$ $u_{n}arrow wu\in D,$ $\varlimsup_{n}||x0-u_{n}||\leqq||x_{0}-$ zo $||$ $u_{l}$ $F$ $u=$
: $u\in D$
11xo-zo $||\leqq||x0arrow u||$ . $\cdot$ $u\in D$ , $zo=Px0$




$\lim l||x0-u_{n}||=||x_{0}-u||=||x0$ - $||$ $x_{0}-u_{n}arrow w$ xo-u $E$ $Kadecarrow$
Klee property $x0-u_{n}arrow x0-u$ $||x0-u||=||x0-z0||,$ $zo=Px0\in D,$ $u\in D$
$z_{0}=u$ $u_{n}arrow z_{0}=u$ $\square$
Lemma 3.3: $C$ Banach $E$ $T$ : $Carrow E$ $F(T)\neq\phi$
$x_{0}\in E$ $P$ $F(T)$ o $=Px_{0}$ $C$ $\{u_{n}\}$ $\varlimsup_{n}||\eta-$
$u_{l}||\leqq||x0-zo||,$ $\lim_{ll}||Tu_{lt}-u_{ll}||=0$ $u_{l1}$ $zo$
: o $=Px_{0}\in F(T)$ $\varlimsup_{ll}||x_{0}-u_{n}||\leqq||$ xo $-$ zo $||$ $\{u_{ll}\}$
$\{u_{\iota_{i}}\}:u_{\iota}iarrow wu_{l}\in C$
$\lim l||Tu_{lt}-u_{l1}||=0$ $\lim$ $i||Tu_{ll|}-u_{n_{i}}||=0$ Theorem 2.1 $u_{i}\in F(T)$
$F(T)$ $\varlimsup_{\iota_{i}}||x_{0}-u_{n_{i}}||\leqq$ Il $x_{0}-zo||$ Lemma 3.2





Lemma 3.4 $H$ Hilbert $x_{0},$ $zo\in H$. $\{u_{n}\}$ $H$
(a) $0\leqq\langle x_{0}-u_{n}$ , $u_{n}-zo\rangle$ $\Rightarrow$ $||x_{0}-u_{n}||\leqq||x_{0}-z_{0}||$
(b) $0\leqq\langle x_{0}-u_{ll\prime}u_{Pt}-u_{\iota+1},\rangle$ $\Rightarrow$ $||x0-u_{n}||\leqq||x_{0}-u_{ll+1}||$
(c) $0\leqq\langle x_{0}-u_{n},$ $u_{tt}-u_{lt+\downarrow}\rangle$ $\Rightarrow$ $||u_{l\ddagger}-u_{ll+1}||^{2}\leqq||x_{0}-u_{il+1}||^{2}-||u_{ll}-x_{0}||^{2}$
. : $y\in H$
$0\leqq\langle x_{0}-u_{ll},$ $u_{\iota}-y\rangle=\langle\eta)-u_{l}$ , u,l-x $+x_{0}-y\rangle$
$\leqq-||x_{0}-u_{l},||^{2}+||x_{0}-u_{ll}||||x_{0}-y||$ . $\cdot$ . $||x0-u_{\iota}$ $||\leqq||$ x $-y||$





$\leqq||x0-u_{\mathfrak{l}t+1}||^{2}-||u_{lt}-x0||^{2}$ . $\cdot$ (c)
$B$ Browder Hirbert
lrmma3.4 $(a)$ $J=I$ Banach
Theorem 3.5 (Browder [13]) $C$ Hilbert $H$ $T$ : $Carrow C$ $F(T)\neq$
$\phi$ $x_{0}\in C$ $P$ $F(T)$ $=Px_{0}$ $\{u_{n}\}$ $B$
$\{\alpha_{ll}\}$ $B$
$u_{l1}$ o
$u_{ll}=\alpha_{ll}x_{0}+(1-\alpha_{ll})Tu_{l}$ $(u_{ll}-zo)=\alpha_{l}(x_{0}-z_{0})+(1-\alpha_{\iota})$ ( $Tu_{n}$ –Tzo)
$||u_{l1}-zo||\leqq\alpha_{l}||x0arrow z0||+(1-\alpha_{\iota})||u_{l1}-zo$11 $\alpha_{\iota}||u_{\iota}-zo||\leqq\alpha_{t}||x0-zo||$ $||u_{\iota}-zo||\leqq||_{X0-zo}||$
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$\{u_{\iota}\},\{Tu_{1}\}$ $u_{n}=\alpha_{ll}x_{0}+(1-\alpha_{\iota})Tu_{1}$ $||u_{\iota}-Tu_{\iota}||=$
$\alpha_{\iota}||x_{0}-Tu_{ll}||,$ $\{\alpha_{\iota}\}$ $B$ $\lim_{n}||u_{lt}-Tu_{\iota}||=0$ $u\in F(T)$
$||u_{\iota}-u||^{2}=\langle\alpha_{n}(x_{0}-u)+(1-\alpha_{n})(Tu$ $-Tu),$ $u_{lt}-u\rangle$
$=\alpha_{\iota}\langle x_{0}-u,$ $u_{l1}-u\rangle+(1-\alpha_{\iota})\langle Tu_{1l}-Tu,$ $u_{tt}-u\rangle$
$\leqq\alpha_{\iota}\langle x_{0}-u,$ $u_{\iota}-u\rangle+(1-\alpha_{l})||u_{n}-u||^{2}$
$=\alpha_{l1}\langle x_{0}-u_{||},$ $u_{ll}-u\rangle+||u_{n}-u||^{2}$
$\langle X0^{-u_{n}},$ $u,,-u\rangle\geqq 0$ $u=zo$ $\langle x0-u_{n},$ $u_{n}-zo\rangle\geqq 0$, Lemma 3.3 (a) $||x0-u_{n}||\leqq$
$||$ -zo $||$ $\{u_{n}\}$ Lemma32 $o$
Wittmann $H$ $\{\alpha_{n}\}$ $W$
$0$
Theorem 3.6 (Wittmann [28]) $C$ Hilbert $H$ $T$ : $Carrow C$ $F(T)\neq$
$\phi$ $x_{0}\in C$ $P$ $F(T)$ $z_{0}=Px_{0}$
$u_{1}\in C$ $\{u_{n}\}$ $W$ $\{\alpha,,\}$ $H$ $u_{n}$ o
$F(T)$ o $D=\{y\in C$ : $||y-$ $||\leqq||x_{0}-$ zoll $+||ui-$
$zo||\}$ $D$ $T:Darrow D$ $x0,$ $u,,,$ $zo\in D$




$\{\alpha_{n}\}$ $W$ Lemma 3.1 $M=0$ $n||u_{l’+1}-u_{n}||=0$
$\lim$ $n||Tu_{I}-u_{ll}||=\varlimsup_{n}||Tu_{l}-u_{\iota\iota}||=0$
$\{u_{\iota}\}$
$\varlimsup_{n}\langle x_{0}-z_{0},$ $u_{l1}-z_{0}\rangle=a$ $a$
$\{\langle x_{0}-zo, u,, -zo\rangle\}$ $\{u_{ll}\}$
$\{u_{l1}\}$ $\{u_{n_{l}}\}$
li $m_{l\int}||$ Tu$ll_{l}^{-u_{n_{t}}}||=0$ , $u_{l},$ $arrow wz$ , $\lim_{l},$ $\langle x-z,$ $u_{l_{l}}-z0\rangle=a$
$u_{ll_{1}}arrow wz$ $\lim_{n}||Tu_{l|}-u_{ll_{l}}||=0$ $z\in F(T)$ $P\chi$ $=$ o $\langle x0-z0,$ $z-zo\rangle\leqq 0$
$a= \lim_{n}$ $\langle$ xo-zo, $u_{1}-zo \rangle=\lim_{lt;}$ $\langle$ xo-zo, $u_{n_{i}}-zo\rangle=\langle x_{0}-zo,$ $z-zo\rangle\leqq 0$
$u_{n+}i-zo=\alpha_{\iota}(x0-z_{0})+(]-\alpha_{l})(\tau_{u_{l1}-zo})$ $||x+y||^{2}\leqq||x||^{2}+2\langle y,$ $x+y\rangle$
$||u_{n+1}-$ ZO $||^{2}\leqq(1-\alpha_{n})^{2}||Tu_{n}-z\circ||^{2}+2\alpha_{n}\langle x_{O}-zo,$ $u_{n+1}-zo\rangle$
$\leqq(1arrow\alpha_{n})||u_{l}-zo||^{2}+\alpha_{ll}(2\langle x0-Zou_{l+1}- Zo\rangle)$
$L\ell nmw3.1$ $M=0,$ $c_{n}=0$ $\varlimsup_{n}||u_{n}-zo||^{2}\leqq 0$
Theorem 35 Hilbert $B$ $||x_{0}$ - $||$
Banch
$\langle x_{0}-u_{n},$ $u_{l}-u\rangle\geqq 0$ $u_{n}-u\rangle$ Bmch
$\langle x0-u_{l},$ $J(u_{\iota}-u)\rangle\geqq 0$ hybrid 1
sunny mnexpansive $||u_{n}-$ Zo $||^{2}+\langle x_{0}-u_{n},$ $J(u_{n}arrow zo)\rangle=$
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$\langle x_{0}-zo,$ $J(u_{\iota}-z_{0})\rangle$ $\varlimsup_{n}\langle x0-z0,$ $J$( $u_{1}$ ) $\rangle\leqq$ 0 Bammch
$H$ Hilbert $\langle x_{0}-u_{\iota}$ , $J(u_{\iota}-u)\rangle\geqq 0$
$RS$ $H$ $B$
$||u_{\iota+1}-z_{0}||^{2}\leqq(1-\alpha_{\iota})||u_{\iota}-z_{0}||^{2}+\alpha_{l1}(2\langle x_{0}-z0,$ $(u_{\iota+1}-z_{0})\rangle)$
Banach $B$ li $m_{l1}$ $\langle$ Xo-zo, $J(u_{\iota}-z_{0})\rangle\leqq 0$
$B$ $H$
$\varlimsup_{n}\langle x_{0}-$ Zo $J(u_{l1}-zo)\rangle\leqq 0$ Theorem35
Hilbert Banach
4. Banach
Banach $B$ , $H$ $S$ - [26], -
[11] [25] [26][11J Banach
Bauch limit
1






Lemma 4.1 $C$ Banach $E$ $T$ : $Carrow C$ $F(T)\neq\phi$
$x_{0}\in C$ $\{u_{n}\}$ $B$ $\{\alpha_{ll}\}$ $B$ , $u\in F(T)$
(1) $\lim_{n}||u_{1}-Tu_{\iota}||=0$, (2) $\langle x_{0}-u_{l},,$ $J(u_{t\iota}-u)\rangle\geqq 0$, (3) $||u_{\iota},-u||^{2}\leqq\langle x_{0}-u,$ $J(u_{n}arrow u)\rangle$
Theorem 3.5 $\{u_{ll}\},\{Tu_{l1}\}$ (1) $\lim l||u_{\iota}-Tu_{\iota}||=0$ $u\in F(T)$
$||u_{l},-u||^{2}=\langle\alpha_{\mathfrak{l}1}(x0-u)+(1-\alpha_{l1})(Tu_{il}-Tu),$ $J(u_{\iota}-u)\rangle$
$=\alpha_{l}\langle x_{0}-u,$ $(u_{n}-u)\rangle+(1-\alpha_{Jl})\langle Tu_{\iota}-Tu,$ $J(u_{l}-u)\rangle$
$\leqq\alpha_{r\iota}(x0-u,$ $(u_{ll}-u)\rangle+(1-\alpha_{l})||u_{1l}-u||^{2}$ ... $(*)$
$=\alpha_{n}\langle x_{0}-u_{n},$ $J(u_{l}-u)\rangle+||u_{\iota}-u||^{2}$
(2) $\langle x_{0}-u_{l},$ $J(u_{\iota}-u)\rangle\geqq 0$ (3) $(*)$ 2
Lemma 4.2 $C$ Banach $E$ $T$ : $Carrow C$ $F(T)\neq\phi$
$x_{0}\in C$ $\{u_{n}\}$ $B$ $\{\alpha_{\iota}\}$ $B$ , $\{w_{n}\}$ $B$ $\{\beta_{n}\}$
$B$
(1) $u_{l}arrow u\in C$ $u\in F(T)$
(2) $u_{\mathfrak{l}l}arrow u\in C,$ $w_{n}arrow w\in C$ $u=w$
(1) $\lim_{n}||u_{n}-Tu_{\iota}||=0$ $||u-Tu||\leqq||u-Tu_{l}||+||Tu_{ll}-Tu||\leqq||u-u_{\iota}||+||u_{n}-u||$
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(2) (1) $u,w\in F(T)$ Lemm4. 1 (2)
$\langle x_{0}-u_{n},$ $J(u_{1}-w)\rangle\geqq 0$ , $\langle x0-wii$ $J(w_{ll}-u)\rangle\geqq 0$
$u_{ll}arrow u\in C,$ $w_{ll}arrow w\in C$ $\langle x_{0}-u,$ $J(u-w)\rangle\geqq 0,$ $\langle x_{0}-w,$
$J(w-u)\rangle\geqq 0$
$-||u-w||^{2}=\langle u-w,$ $J(w-u)\rangle\geqq 0$ $u=w$
&mma 4.1 Lemma
Lemma 4.3 $C$ Banach $E$ $T$ : $Carrow C$ $F(T)\neq\phi$
$x_{0}\in C$ $\{u_{n}\}$ $B$ $\{\alpha_{l}\}$ $B$ , $u\in F(T)$
(1) $||u,,$ $-u||arrow 0$, (2) $J(u_{\iota}-u)arrow w^{*}0$ , (3) $\varlimsup_{ll}\langle x0-u,$ $J(u,,-u)\rangle\leqq 0$ .
$B$ Banach limit
[2], [3]
Theorem 4.4 ( - $[2f]$ ) $E$ G\^ateaux Banach
$C$ $E$ $T$ : $Carrow C$ $F(T)\neq\phi$
$\in C$ $\{u_{n}\}$ $B$ $\{\alpha_{l1}\}$ $B$ , $\{u_{n}\}$ $zo\in F(T)$





$\mu$ Banach limit $\mu_{l1}||u_{l1}-z||^{2}$ $z\in C$
$r= \inf\{\mu_{n}||u_{n}-z||^{2}:z\in C\}$ , $K=\{z\in C:\mu_{n}||u_{l1}-z||^{2}=r\}$
$K$ $\mu_{1}||u_{n}-z||^{2}$ $z$
$K$ $\epsilon>0$ $z\in K$ Banach limit , $\inf_{n}||u\uparrow\dagger-z||^{2}\leqq$






$E$ , $K$ , $TK\subset K$ $T$ o $=$ $z_{0}\in K$
$z0\in F(T),$ $\mu_{n}||u_{l}-$ Zo $||^{2}= \min\{\mu_{l}||u_{n}-z||^{2} :z\in C\}$
$\lambda\in(0,1)$ $\lambda$ $\{x_{\lambda}\}$ $x_{\lambda}=\lambda x_{0}+(1-\lambda)zo$ {un} $x_{\lambda}$ 1
$||u_{n}-zo||^{2}-||u_{t},-x_{\lambda}||^{2}\geqq 2\langle x_{\lambda}-zo,$ $J(u_{n}arrow x_{\lambda}))\geqq 2\lambda\langle x_{0}-zo,$ $J(u_{n}-x\lambda)\rangle$
$\pi^{1}(||u_{n}arrow z_{0}||^{2}-||u_{n}-x_{\lambda}||^{2})\geqq\langle x_{0}-zo,$ $(u_{t}-x_{\lambda})\rangle$
Banach limit $0\geqq\varpi^{1}(,||||^{2}-\mu_{n}||u_{l}-x_{\lambda}||^{2})\geqq\mu_{n}\langle x0-zo,$ $J(u_{n}-x_{\lambda})\rangle$
$\lambdaarrow 0$ $x_{\lambda}arrow$ o $E$ $G$ eaux
$\epsilon>0$ $\lambda(\epsilon)$
$\langle x_{0}-zo,$ $(u_{n}-zo)\rangle-\langle x0-zo,$ $J(u_{t}-x\lambda(\epsilon))\rangle<\epsilon$
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$\langle$ xo-zo, $J(u_{l1}-z_{0})\rangle<\langle x0-$ Zo $J(u_{1}-x_{\lambda(\epsilon)})\rangle+\epsilon$
$\mu_{\iota},\langle x_{0}-zo,$ $J(u_{n0}-z)\rangle\leqq\mu_{\iota}\langle x_{0}-z_{0},$ $J(u_{\iota}-x_{\lambda(s)})\rangle+\epsilon<\epsilon$
$\varliminf_{n}\langle x_{0}-z_{0},$ $J(u_{n}-z\circ)\rangle\leqq\mu_{ll}\langle x_{0}-zo,$ $J(u_{\iota}arrow z_{0})\rangle\leqq 0$
lIm ni $\langle x0-zo,$ $J(u_{fl}, -z_{0})\rangle=\varliminf_{l}$ $\langle$ Xo-zo, $J(u_{\iota}-zo)\rangle\leqq 0$ $\{u_{n_{l}}\}$
$L\ell mrna4.3$ $\{\mathcal{U}_{t}i\}$ $\{u_{l2}\}$ $zo$




Lemma 4.5 $E$ G\^ateaux Banach $C$ $E$
$T:Carrow C$ $F(T)\neq\phi$
$x_{0},$ $u_{1}\in C$ $\{u_{n}\}$ $RS$
$\{\alpha_{l}\}$ $H$ $\lim$ $ll||u_{l}-Tu_{l1}||=0$ , $\{u_{n}\}$ $zo\in F(T)$
$\lim\iota||u_{n}arrow Tu_{\iota}||=0$ $||u_{l}-Tu_{t}||=\beta_{ll}^{2},$ $\beta_{ll}>0$ $\{\beta_{n}\}$ $B$ $0<$
$||u_{l\iota}-Tu_{lt}||<1$ $B$ $\{\beta_{n}\}$ $B$ $\{z_{n}\}$ Theorem44
$\{z_{l}\}$ $zo\in F(T)$









$\langle x_{0}-z0,$ $J(u_{1}-z_{l},)\rangle-\langle x_{0}-z_{t},,$ $J(u_{\iota}-z_{ll})\rangle<5^{\epsilon}1$ .. $\cdot$ $||z_{l1}-z_{0}||arrow 0$
$\langle x_{0}-z_{0},$ $J(u_{l}-z_{0})\rangle-\langle x0$ - , $J(u_{\iota}-z_{l})\rangle<5^{8}\iota$ .. $\cdot$ $E$ G\^ateaux
$\langle$ XO-ZO , $J(u_{ll}-zo)\rangle<\epsilon$ , $\varlimsup_{\iota}\langle x_{0}-zo,$ $J(u_{l}-zo))\leqq 0$
$u_{l+1}-zo=\alpha_{\iota}$ $(\eta 0,$ ,- o $)$ $||x+y||^{2}\leqq||x||^{2}+2\langle y,$ $J(x+y)\rangle$
$||u_{ll+1}-zo||^{2}\leqq(1arrow\alpha_{l1})^{2}||Tu_{\iota},-z0||^{2}+2\alpha_{l}\langle x_{0}-zo,$ $J(u_{l1}-zo)\rangle$
$\leqq(1-\alpha_{n})||u_{n}-$ zo $||^{2}+\alpha_{1},(2\langle x0-zo, J(u_{l+1},-zo)\rangle)$
$\{\alpha_{\iota}\}$ $RS$ Lemma 3. 1 $M=0,$ $c_{n}=0$ $\lim_{lt}||u_{n}-z_{0}||^{2}\leqq 0$
Lemma4.6 $E$ Bauch $C$ $E$ $T$ : $Carrow$
$C$ $F(T)\neq\phi$
$x_{0},$ $ui\in C$ $\{u_{n}\}$ $W$ $\{\alpha_{lt}\}$ $H$
lim $l||u_{n}arrow Tu_{n}||=0$
$F(T)$ Zo $\in F(T)$ $D=\{y\in C$ : $||y-zo||\leqq||x0-zo||+||ui-$
$zo||\}$ $D$ $T:Darrow D$ $x_{0},$ $u_{\iota},$ $zo\in D$
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$\{\alpha_{n}\}$ $W$ Lemma 3.1 $M=0$ $\varlimsup_{n}||u_{n+1}-u_{l}||=0$
$\lim_{n}||Tu_{n}-u_{1}||=$ $\lim l||Tu_{l}-u_{n}||=0$
Lemma 4.5 Lemma4.6 - google scholar PDF
Theorem 4.7 ( - [11] ) $E$ G\^ateaux Banach
$C$ $E$ $T$ : $Carrow C$ $F(T)\neq\phi$









Lemma4.8 ( [12]) $E$ Bamwh $\lambda$ $\lambda\in(0,1)$ $\{\beta_{n}\}$ $\beta$,l $\in$
$(0,1)$ $\lim_{ll}\beta_{n}=\lambda$ $E$ $\{u_{n}\},$ $\{y_{ll}\}$
(1) $u_{n+1}=\beta_{\mathfrak{l}l}y_{\iota},+(1-\beta_{n})u_{n}$ , (2) $\varlimsup_{n}(||y_{n+1}-y_{n}||-||u_{n+1}-u_{n}||)\leqq 0$
$\lim_{n}||y_{\iota}-u_{I}||=0$
Lemma 4.9 ( [25]) $E$ G\^ateaux Banach $C$ $E$
$T:Carrow C$ $F(T)\neq\phi$ $x_{0},$ $u|\in C$
{un} $RS$ $\{\alpha_{n}\}$ $\lambda\in(0,1)$ $S$
$u_{\iota+1}=\alpha_{l1}x_{0}+(1-\alpha_{ll})S_{\lambda}u_{I}$ , $S_{\lambda}u_{ll}=\lambda Tu_{\iota}+(1-\lambda)u_{1l}$
, $F(S_{\lambda})=F(T)$ $\lim_{n}||u_{\iota}-S_{\lambda}u_{n}||=0$
$y\in C$ $S_{\lambda}y=\lambda Ty+(1-\lambda)y$ $F(S_{\lambda})=F(T)$
$\beta_{n}=\alpha_{l}+(1-\alpha_{ll})\lambda\in(0,1)$ $1-\beta_{ll}=(1-\alpha_{n})-(1-\alpha_{n})\lambda=(1-\alpha_{n})(1-\lambda)\in(0,1)$,











$T,$ $S_{\lambda}$ $\{u_{\iota}\},$ $\{y_{\iota}\},$ $\{Tu_{\iota}\},$ $\{S_{\lambda}u_{l}\}$






$\lim_{n}(||y_{\iota+1}-y_{\iota}||arrow||u_{n+1}-u_{1}||)\leqq 0$ Lenina4.8 $\lim_{l1}||y_{n}-u_{lt}||=0$
$\lim$ $||u_{l+1}-u,,||=$ $\lim l\beta_{n}||y_{\iota}-u_{\iota}$ li $=0$
$||u_{lt}-S_{\lambda}u_{l1}||\leqq||u_{\iota+1}-u_{l}||+||u_{\iota+1}-S_{\lambda}u_{ll}||$ $\lim_{l}||u_{ll}-S_{\lambda}u_{l}||=0$
gmm 4.5 &mm 4.9
Theorem 4.10 ( [25]) $E$ G\^ateaux Banach $C$ $E$
$T:Carrow C$ $F(T)\neq\phi$ $x_{0},$ $u_{1}\in C$
$\{u_{\iota}\}$ $RS$ $\{\alpha_{\iota}\}$ $\lambda\in(0,1)$ $S$
$u_{\iota+1}=\alpha_{ll}x_{0}+(1-\alpha_{\iota})S_{\lambda}u_{l1}$ , $S_{\lambda}u_{n}=\lambda Tu_{1}+(1-\lambda)u_{1}$
,{ul
$\iota$ } $\in F(T)$
5. hybrid method shrlnking projectlon method
Haugazaue hybrid shrinking projection Solodov-Svaiter
hybrid
$E$ Banach $A\subset ExE^{*}$ $(x,$ $(x))\in A,$ $(y,J(y))\in$
$A$ $\langle x-y,J(x)-J(y)\rangle\geqq 0$ $B$ $A\subset B$ $A=B$
$A$ $A$ $(X,J(x))\in A$ $\langle x-y,J(x)-J(\gamma)\rangle\geqq$
$0$ $(y,J(y))\in A$ $A$ $A^{-1}0\neq\phi$ $A^{-1}0$
$x\in E$ $r>0$ $0\in J(x_{r}-x)+rAx_{r}$ $x_{\gamma}$ $x_{r}=J_{r}x$ $J_{r}$
$A$ Hilbert $J=I$
Theorem 5.1 ( $SolMov$.Svaiter[24]) $H$ Hirbert $A\subset HxH^{*}$ $A^{-1}0\neq\phi$
$\{r_{t}\}$ $r_{l}>0,$ $\varliminf_{l\ddagger}r_{n}>0$ $J_{r},$, $A$ $P_{B}$ $H$
$B$ $x_{0}\in E$ 0; $P_{A^{-1}0}x_{0}$ (2)(3)
$E$ $\{u_{l}\}$ $u_{\iota}$ $Z0$
$\{\begin{array}{l}(1) u_{1}=x_{0}(2) c_{n}=\{z\in H:\langle J_{r_{1l}}u_{lt}-z, u_{t}arrow J_{r_{l}},u_{ll}\rangle\geqq 0\}, D_{|t}=\{z\epsilon H:\langle u_{\iota}-z, u1-u_{l}\rangle\geqq0\}(3) u_{\iota+1},=P_{C_{n}\cap D_{I}},x_{0}\end{array}$
- hybrid
Theorem 5.2 ( - [191) $C$ Hirbert $H$ $T$ : $Carrow H$ $F(T)\neq\phi$
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$a\in(O, 1)$ $\{\alpha_{l}, \}$ $\alpha_{n}\in(0,1),$ $\alpha_{l}\leqq a$ $P_{B}$
$H$
$B$ $x0\in C$ o $=P_{F(T)}x0$ $u_{1}\in C$
$C$ $\{u_{n}\}$ $u_{l}$, $z0$
$\{\begin{array}{l}(1) y_{n}=\alpha_{lt}u_{1}+(1-\alpha_{l1})Tu_{lt},(2) c_{n}=\{z\in C:||y_{n}-z||\leqq||u_{n}-z||\}, D_{n}=\{z\in H:\langle u_{n}-z, u_{1}arrow u_{n}\rangle\geqq 0\}(3) u_{lt+1}=P_{C_{l},\cap D_{1}},x_{0}\end{array}$
Lemma3.4 Lemma3.3 - Browder
- temma
shrinking projection shrinking proj$\infty tion$
Solodov-Svaiter
Lemma 5.3 $C$ Hirbert $H$ $T$ : $Carrow H$ $F(T)\neq\phi$
$x_{0}\in H$ , $P$ $H$ $F(T)$ , Zo $=Px0$ $C$ $\{u_{n}\}$
u o
$\{\begin{array}{l}(a) \text{ } n\in N \text{ } 0\leqq\langle x_{0}-u_{n}, u_{n}-zo\rangle(b) \text{ } n\epsilon N \text{ } 0\leqq\langle x0arrow u_{n}, u_{l1}-u_{\iota+1}\rangle(c) M\geqq 0 \text{ } n\in N \text{ } ||Tu_{n}-u_{n}||\leqq M||u_{\iota}-u_{n+1}||\end{array}$
(a)(b) Lemma 3.4 $||x_{0}-u_{n}||\leqq||$ xo-zo $||,$ $||x0-u_{n}||\leqq||x_{0}-u_{\iota+1}||$
$||x_{0}-u$ $\lim_{n}||x_{0}-u_{l1}||=a$ Lemma
34 $||u_{ll}-u_{l}t+i||^{2}\leqq||x_{0}-u_{+1}||^{2}-||u_{n}-x0||^{2}arrow 0$ (c) $||Tu_{lt}-u_{lt}||\leqq$
$M||u_{n}-u_{ll+1}||arrow 0$ $\{u_{n}\}$ Lemma33
shnnking projoetion -
Theorem 5.4 ( . . [27]) $C$ Hirbert $H$ $T$ : $Carrow H$ $F(T)\neq$
$\phi$ $a\in(O, 1)$ $\{\alpha_{l}\}$ $\alpha_{ll}\in(0,1),$ $\alpha_{l}\leqq a$ $P_{B}$ $H$
$B$ $x_{0}\in H$ $z_{0}=P_{F(T)}x_{0}$ $u_{1}\in C$
$C_{1}=C$ $C$ $\{u_{l}\}$ $u_{n}$ $Z0$
$\{\begin{array}{l}(1) y_{l},=\alpha_{n}u_{t}+(1-\alpha_{lt})Tu_{lt},(2) C_{lt+[=}\{z\epsilon C_{n}:||y_{t},-z||\leqq||u_{n}-z||\},(3) u_{n+1}=P_{C_{n+1}}x0\end{array}$
$F(T)\neq\phi$ $u\in F(T)$ $n\in N$
$||y_{n}-u||=||\alpha_{n}u_{ll}+(1-\alpha_{n})Tu_{ll}-u||\leqq\alpha_{1l}||u_{n}-u||+(1-\alpha_{l})||Tu_{n}-Tu||\leqq||u_{\iota}-u||$
$u\in C_{n}$ $F(T)\subset C_{l}$ $n$ $C_{ll}$
c,
$\iota$
$Z1,Z2\in C_{t}$ $\alpha,\beta\geqq 0$ $\alpha+\beta=1$ $n$
$||y_{n}-z||\leqq||u_{t}-z||\Leftrightarrow||y_{lt}-u_{l}||^{2}+2\langle_{y_{n}-u_{l}},,$ $u_{t}-z\rangle\leqq 0$
$||y_{1},-u_{1l}||^{2}+2\langle y_{\iota},-u_{n},$ $u_{1}-(\alpha z_{1}+\beta z_{2})\rangle$
$=\alpha(||y_{l},-u_{n}||^{2}+2\langle y_{l1}-u_{l},, u_{1}-Z1\rangle)+\beta(||y_{lI}-u_{n}||^{2}+2\langle y_{n}-u_{1l}, u_{n}-Z2\rangle)\leqq 0$
$C_{t}$ $C_{n}$ $F(T)\subset C_{l}(C_{n}\neq\phi)$ $n$
$u_{n}=P_{C_{1l}}x_{0}$ $u_{ll}$ Lemm5.3 $(a)$ C$\mathcal{O}$ $C_{n+1}\subset C_{n}$
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$u_{ll}$ Lemma 5.3 $(b)$ Lemm53 $(c),$ $||Tu_{ll}-u_{n}||\leqq M||u_{\iota+1}-u_{n}||$
$M(0\leqq$
$u_{ll+}i=P_{C_{ll+1}}\in C_{lt+1}\subset C_{l1}$ $||\mathcal{Y};\downarrow-u_{\iota+1}||\leqq||u_{\iota+1}-u_{n}||$
$||y_{ll}-u_{n}||=||\alpha,u_{r\iota}+(1-\alpha_{ll})Tu_{ll}-u_{1\iota}||=||\alpha_{l1}(u_{n}-u_{\iota})+(1-\alpha_{I})(Tu_{n}-u_{\iota})||=(1-\alpha_{n})||Tu_{n}-u_{n}||$







hybrid 1 shrinking projection 1
Solodov-Svaiter Banach -
Theorem2.l, Lemma33
Theorem 5.5 ( [20]) $E$ Bamwh $A\subset ExE^{*}$ $A^{-1}0\neq\phi$
$\{r_{\iota}\}$ $r$ $>0,$ $\varliminf_{n}r_{ll}>0$ r, $A$ $P_{B}$
$E$ $B$ $x_{0}\in E$ $=P_{A^{-1}0}x_{0}$
$u_{1}\in E$ $E$ $\{u_{n}\}$
$u_{l}$ $zo$
$\{\begin{array}{l}(1) C_{t}=\{z\in E:\langle J_{r_{n}}u_{l}arrow z, J(u_{\iota}-J_{r_{l}},u_{\iota})\rangle\geqq 0\}, D_{n}=\{z\in E:\langle u_{1l}-z, J(x_{0}-u_{l})\rangle\geqq 0\}(2) u_{ll+1}=P_{C_{n}\cap D_{i}},x_{0}\end{array}$
Lemma5.6 $E$ Banach $A\subset Ex$E’ $A^{-1}0\neq\phi$
$\{r_{l1}\}$ $r_{n}>0,$ $\varliminf_{\iota}r_{n}>0$ l’ $A$ $E$ $\{u_{/\iota}\}$ $u\in E$
$\lim_{lt}||u_{ll}-J_{r_{n}}u_{\iota}||=0$ $u\in A^{-1}0$
$\lim_{l1}||u_{\iota}-J_{r_{ll}}u_{l1}||=0$ $\varliminf_{\iota}r_{l}>0$ $\lim l||arrow r_{n}1J(u_{n}-J_{r}u_{\iota})||=\lim_{ll}\frac{1}{r_{n}}||u_{n}-J_{r}u_{n}$ Il $=0$
$(v,w)\in A$ $(J_{r_{l}},u_{n}, \frac{1}{r_{n}}J(u_{t}-J_{r_{ll}}u_{t}))\in A$ $A$ $narrow\infty$
$0\leqq\langle J_{r,l}u_{ll}-v,$ $\frac{1}{r_{l}}J(u_{l}-J_{r,\prime}u_{il})-w\ranglearrow\langle u-v,0-w\rangle$ . $\cdot$ . $(u,0)\in A$
Lemma 5.7 $E$ Banach $A\subset Ex$ E’ $A^{-1}0\neq\phi$
$\{r_{1}\}$ $r_{ll}>0,$ $\varliminf_{ll}r_{n}>0$ $J_{r_{1}}$, $A$ $\in E$





$\varlimsup_{\mathfrak{l}1}||x_{0}-u_{l}||\leqq||X0^{-}$ o $||$ $\{u_{ll}\}$
$\{u_{l\downarrow l}\}:u_{l1j}arrow wu_{i}\in E$ $\lim_{n}||J_{r_{l}},u_{|l}-u_{\mathfrak{l}1}||=0$
$\lim l_{l}||J_{r_{n_{l}}}u_{lt_{j}}-u_{\iota_{l}}||=0$ Ixmma 5.6 $u_{i}\in A^{-1}0$ $\varlimsup_{n_{i}}||x_{0}-u_{\iota_{l}}||\leqq$
$||x_{0}$ - o $||$ Lemma 3.2 $u_{\iota_{l}}arrow zo=u_{l}$ $zo$
ul o
- shrinking projection
Theorem 5.8 $E$ Bamwh $A\subset ExE^{*}$ $A^{-1}0\neq\phi$
$\{r_{ll}\}$ $r_{n}>0,$ $\varliminf_{n}r_{n}>0$ $J_{r_{n}}$ $A$
$P_{B}$ $E$
$B$ $x0\in E$ $zo^{=P_{A^{-1}0}x_{0}}$ $u_{1}\in E$
$C_{1}=E$ $E$ $\{u_{ll}\}$ $u_{n}$ $Z0$
$\{\begin{array}{l}(1) C_{t+1}=\{z\in C \text{ } :\langle J_{r_{n}}u_{l}i-z, J(u_{n}-J_{r_{ll}}u_{n})\rangle\geqq 0\},(2) u_{l\mathfrak{l}+1}=P_{C_{n\star l}} x\text{ }\end{array}$
$n\in N$ C $A^{-1}0\neq\phi$ $u\in A^{-1}0$
$n\in N$ $(J_{r_{1}},u_{n}, \frac{1}{r_{n}}$ $(u_{ll}-J_{r_{n}}u_{/t}))\in A$ $A$
$0\leqq\langle J_{r_{n}}u_{t},-u,$ $\frac{1}{r,\prime}J(u_{n}-J_{r_{n}}u_{n})-0\rangle\Rightarrow 0\leqq\langle J_{r_{l}},u_{ll}-u,$
$J(u_{n}-J_{r_{1}},u_{\mathfrak{l}l})\rangle$ . $\cdot$ . $A^{-1}0\subset C_{n}$
Cl’ $A^{-1}0\subset C_{l}(C_{1l}\neq\phi)$ $n$ $u_{n}=P_{C_{n}}x_{0}$ ;
$C_{n+1}\subset C_{n}$ $u_{/t+1}=Pc_{\iota+1}x0\in C_{lI}$ $||x0-u_{l}||\leqq||x0-u_{t+1}||$ , $A^{-1}0\subset C_{n}$
$||x0-u_{n}||\leqq||_{X_{0}-Z0}||$
$\{||x_{0}-u_{ll}||\}$ $\lim l||x0-u_{n}||=a$ C
$u_{\iota},$
$u_{;\iota+1}\in C_{\dagger l}$ $\}(u_{n}+u_{/t+1})\in C_{n}$ un $=$ PC
$a= \lim_{lI}||x-u_{ll}||\leqq\lim_{;\iota}||x0^{1}-1||)=a$
$E$ $\lim$ $ll||u_{n}-u_{\iota+1}||=0$
$D_{ll}=\{z\in E:\langle J_{r_{l}},u_{I}-z, J(u_{l1}-J_{r},,u_{l1})\rangle\geqq 0\}$ $D_{n}$ $D_{l}$ $P_{D_{l}},u_{l}=$







Bauch $J$ $u_{n}arrow wu\Rightarrow J(u_{\iota})arrow wJ(u)$
Reich[211 $H$
- Reich
Browder Theorem2. 1 Lemma4.3 (
1) Lsrrgnga 45 ( 2)
180
1 $E$ Bamch $J$ $C$ $E$
$T:Carrow C$ $F(T)\neq\phi$ $x_{0}\in C$ $\{u_{t}\}$ $B$
$\{\alpha_{l}\}$ $B$ , $\{u_{\text{ }}\}$ $z0\in F(T)$
2 $E$ Banach $J$ $C$ $E$
$T:Carrow C$ $F(T)\neq\phi$
$x_{0},$ $u_{1}\in C$ $\{u_{n}\}$ $W$
$\{\alpha_{\iota}\}$ $H$ , $\{u_{n}\}$ $zo\in F(T)$
Reich# $M$
3 $E$ Fr\’echet Bamwh $C$ $E$ $T$ :
$Carrow C$ $F(T)\neq\phi$ $=u_{1}\in C$ $C$
$\{u_{\iota}\}$ ( $||$ Tu $\iota-u_{1}||<1$ )
$\{\begin{array}{l}(1) \alpha_{n}=||Tu_{t}-u_{n}||(2) u_{\iota+1},=\alpha_{\iota}Tu_{\iota}+(1-\alpha_{\iota})u_{\iota}\end{array}$
$\{\begin{array}{l}(1) u_{ll} \text{ } z0\in F(T) \text{ }(2) \sum_{t_{--1}}^{\infty}||Tu_{l}arrow u_{l}||^{2}<\infty \text{ } u_{l} \text{ } z0 \text{ }\end{array}$
(2) $\{u_{\iota}\}$ Bauch
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